In this study, oxide coatings were produced on pure zirconium by micro arc oxidation method in the electrolytes containing sodium silicate and dierent amounts of yttrium acetate tetrahydrate (14 g/l) for the same coating duration of 1 h. The surface roughness, microstructure, phase content and chemical composition of the coatings were characterized by using scanning electron microscopy, prolometry and X-Ray diractometry. It was found that the surfaces of coatings on zirconium consist of monoclinic-ZrO2, tetragonal-ZrO2 phases. The coating thickness decreases with addition of yttrium acetate tetrahydrate while it does not change signicantly with the increase of its amount. The clustered equiaxed features were formed on the surfaces of the coatings. As the amount of yttrium acetate tetrahydrate in the electrolyte solution increased, the coating/substrate interface smoothened. Two main regions of the coating, the outer dense region (I) and the porous inner region (II), became signicant with addition of YAT into the electrolyte.
Introduction
Due to their outstanding mechanical, biocompatibility and neutron absorption properties, zirconium and its alloys are extensively used in medical applications and chemical industry [15] . Unfavorable environmental con- MAO is also called plasma electrolytic or anodic spark deposition is a plasma-chemical and electrochemical based process [1115] . Although MAO process is based on conventional anodic oxidation of valve metals in aqueous so- 3. Results
XRD
XRD patterns obtained from the surface of the MAO coatings formed in A1, A2, A3 and A4 (Table) electrolytes are given in Fig. 1 . The patterns revealed that the coating was composed of m-ZrO 2 and t-ZrO 2 phases for all coatings.
There is no considerable dierence among the XRD spectra of the coatings. surrounded by materials residue. Some of these residues are in equiaxed form which was seen as typical feature on MAO coated Zr and its alloys [14, 11] . Figure 3a, 3b, 3c and 3d reveal that the presence of YAT in the electrolyte aects the amount of pore concentration and size. Amount and average size of pores increased with YAT addition (1 g/l) to the electrolyte but its further addition has not considerable eect on the surface morphology of the coatings. Figure 4 shows Na in the coatings. The SEM-EDS results clarify that the relative amounts of Si and Na (Fig. 5c ) in the spongy region marked as B in Fig. 5a is higher than that of ( Fig. 5b) in the region having equiaxed feature marked A in Fig. 5a . A typical cross sectional SEM image is given in Fig. 6a and SEM-EDS spectra obtained from its marked areas of X, Y and Z are given in Figures   6b, 6c and 6d respectively. These spectra show that the coatings contain O, Na, Si, Y and Zr elements with some amount of C. The relative amount of Zr element almost is the same (Fig. 6b ) both in glassy outer region (X in Fig. 6a ) and relatively in porous inner regions ( Fig. 6d) (Z in Fig. 6a) (Table) . (Table) . This phenomenon can be attributed to increasing homogeneity of both distribution of discharge channels and intensity of the spark energy with increasing YAT content.
Coating thickness and surface roughness

Conclusions
The oxide based coatings which adhered to pure Zr substrate very well were produced on pure zirconium by MAO method in the electrolytes containing sodium silicate and dierent amounts of YAT for 1 h and the following conclusions obtained;
The oxide coating has two main regions; the outer dense region (I) with some cracks and small pores and 
